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Ampnrim ents to the Specification: 

Please amend the specification as follows: 
[0002] At present, WDM wavelength division multiplexing is normally used as 
in bulk-sized communications networks. In such networks, a plurality of light 
signals are multiplexed and transmitted along a single optical fiber line. Different 
optical wavelengths of the light signals are assigned to different receivers in the 
network, so multiple-to-multiple communications arrangements are made possible 
by WDM wavelength division multiplexing . Hi-isolation WDM wavelength 
division multiplexing refers to the ability of a network to isolate the individual 
signal wavelengths, leading to clearer signal reception. 

[0003] Referring to FIG 5, a conventional HWDM or super HWDM 70 is 
has a plurality of WDMs series-connected to each other Ti a Acomplex light signal 
having wavelengths Xi ^ is traveling travels through the serially connected 
WDMs to separate a specific wavelength \, therefrom. Wavelength isolation is 
effectively improved in this way. However, the The two series-connected WDMs 
are aligned and then are fused to form a fusion knot 71« for th e For reliability of 
the fusion knot 71, the HWDM 70 is generally sealed into a protection sleeve (not 
shown)?, which This can result in the package size of the HWDM 70 is being too 
large (normal is 100mmx80mmxl5mm), and in unduly high in cost costs . In 
addition, the fusion knots 71 can also cause a high insertion loss. Therefore, an 
improved HWDM that has a small package size and low insertion loss is desired. 

[0004] An objection of the present invention is to provide a an HWDM that 
has a small package size and low insertion loss. 

[0005] In order to achieve above object, the present invention disclos e s 
provides an HWDM and a method of producing the same. The HWDM includes 
a WDM element, two receiving sleeves, two shrink sleeves a and an outer tube. 
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The WDM element includes [[a]] first, second, third 4 and fourth optical fibers. 
The first optical fiber is fused with the second fiber to form a first fusion region, 
and with the third fiber to form a second feed fusion region. The second fiber 
and the fourth fiber are fused to form a third fusion region. The receiving sleeves 
respectively contain the first fusion region and the second and third fusion regions 
therein. Each shrink sleeve attach e s is attached to a corresponding receiving 
sleeve. The outer tube receives the two receiving sleeves therein. 

[0013] Referring also to FIGS.. 2 and 3, the WDM element 20 includes a first 
optical fiber 21, a second optical fiber 22, a third optical fiber 23 and a fourth 
optical fiber 24. The first optical fiber 21 couples with ([a]] front portion portions 
22a, 23a of the second and third optical fibers 22, 23 to respectively form a first 
fusion region 211 and a second fusion region 212. Portions of the first optical 
fiber 21 before, between, and after the fusion regions 211, 212 will be designated 
21a, 21b, and 2lc. The second optical fiber 22 extending from the firsj fusion 
region 211 further couples with the fourth optical fiber 24 to form a third fusion 
region 221. Portions of the second optical fiber 22 before, between, and after the 
fusion regions 211, 221 will be designated 22a, 22b, and 22c. The first fusion 
region 21 1 is used to separate a single wavelength \ from a complex optical signal 
haying wavelengths X t , X 2 . . . \ traveling in the first optical fiber 2 1 a. The optical 
signal having wavelength \is transmitted to the second fusion region 212 via the 
first fiber 21b, the second fusion region 212 further separates this optical signal, 
the unwanted wavelengths near but not equal to \ e nt e rs into enter the third optical 
fiber 23, and the wavelength \, is output to the first optical fiber 21c. The optical 
signal having wavelengths \]\ 2 ...Vi is transmitted from the first fusion region 
21 1 to the third fusion region 221 via the second optical fiber 22b. The third 
fusion region 221 further separates this optical signal, the unwanted wavelength \, 
is transmitted to the fourth optical fiber 24, and the signal having X^Xa ...X^i is 
output to the second optical fiber 22c. 

[0014] The first receiving sleeve 30 and second receiving sleeve 40 both have 
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a same cylindrical shape. Beth The first and second receiving sleeves 30. 40 are 
made of quartz material, and beth respectively define a longitudinal retainer 
groove 31, 41 therein. The groove 31 r e c e ivers receives the first fusion region 
211 therein, and the groove 41 receives the second and third fusion regions 212, 
221 therein. 

[0015] Two shrink sleeves 50 are respectively drawn over the first receiving 
sleeve 30 and the second receiving sleeve 40. Each shrink sleeve 50 is made of 
plastic and defines a through hole 51 therein, the interior diameter of which is a 
little larger than the exterior diameter of the first and second receiving sleeves 30, 
40. The shrink sleeves 50 can be shrunk bv heating, so that the first and second 
receiving sleeves 30. 40 can be fixed in the shrink sleeves 50 bv heating. 

[0016] The outer tube 60 is made of stainless steel* and has a through hole (not 
labeled) that is larger in size than the receiving sleeves 30, 40. The receiving 
sleeves 30, 40, packaged in the shrink sleeves 50* are received into the outer tube 
60. 

[0017] A method for manufacturing the HWDM 10 comprises: 

1. Positioning front portions of the first and second optical fibers 21, 
22 parallel to one another, firing to fuse them a and stretching them to a length 
sufficient to cause a light signal with the wavelength \, to be coupled to the optical 
firsi fiber 21b while light with the wav e l e ngth wavelengths Xi, X2 ...Vi is coupled 
to the optical second fiber 22b. The first optical fiber 2 1 and second optical fiber 
22 thus together form the first fusion region 211. The first fusion region 211 is 
then received into the retainer groove 3 1 of the first receiving sleeve 30* and epoxy 
resin 52 is applied to either end of the receiving sleeve 30, thereby fixing the first 
and second optical fibers 21, 22 iafe in the first receiving sleeve 30. 

2. Arraying the third optical fiber 23 and a rear portion of the first 
optical fiber 21 that extends from the receiving sleeve 30 next to each other, firing 
to fuse these two fibers 23, 21* and then stretching them to a length sufficient to 
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cause the light signal with the wavelength \ to be coupled to the optical first fiber 
21c while light with the wavelength wavelengths --Vi is coupled to the 
third optical fiber 23. The portion of the first optical fiber 21 and the second 
optical fiber 22 thus together form the second fusion region 211. In such way 
Then similarly , fusing the fourth optical fiber 24 and a rear portion of the second 
optical fiber 22 that extends from the first fusion region 211 are fused and 
str e tching then stretched to form the third fusion region 221 . Inserting Then the 
second and third fusion regions 212, 221 are inserted into the retainer groove 41 of 
the second receiving sleeve 40, and s e aling the retainer groove 41 is sealed as 
described in step 1. This atop will loavo the The first, second, third and fourth 
optical fibers 2 1~24 are thus fixed m*e in the second receiving sleeve 40. 

3. Pulling the shrink sleeves 50 over the first and second receiving 
sleeves 30, 40. H e ating th e The sleeves 50 are heated to make them shrink and 
become closely attached to the respective receiving sleeves 30, 40. Cutting off 
fee The excess fiber lengths that extend out of the shrink sleeves 50 are cut off 
(R e ferring to in FIG 3, the fibers that are labeled "x" are to be cut), se al i ng and the 
ends of the shrink sleeves 50 are sealed with UV glue. 

3? 4 Inserting the receiving sleeves 30, 40 wrapped in the shrink 
sleeves 50 into the outer tube 60 (See see FIG 4), and applying tee-silicon glue in a 
space between the outer tube 60 and shrink sleeves 50. Drying the The resulting 
assembly is dried by heat heating, thereby fixing the receiving sleeves 30, 40 
firmly «rte in the outer tube 60. 

[0018] Alternatively, the manufacturing process can be to produce the first, 
second and third fusion regions 211, 212 A bb4 221 first, and then to pack the first, 
second and third fusion regions 211, 212, 221 into the first and second receiving 
sleeves 30, 40. Another embodiment of the HWDM 10 could use a plurality of 
optical fibers to respectively form a plurality of fusion regions therein, and the 
method could then follow the steps as d e scried described above. 
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[00191 Compared with the referenced prior art, in the HWDM 10 the optical 
fiber are fused with another optical fiber, and are elongated to a length sufficient to 
cause light signal with the specific wavelength to be separated. The fusion knots 
are omitted, the insertion loss is d e cr e as e reduced, a s w e ll - aa and the-package size 
of the HWDM 10 is also diminish e d scaled down . Therefore Accordingly, fee 
production lost will be cost down costs are reduced and fee optical performance 
will b e is improved. 
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SPECIFICATION 

HI-ISOLATION WAVELENGTH DIVISION MULTIPLEXER AND METHOD 

OF PRODUCING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention generally relates to a wavelength division 
multiplexer (WDM) and more particularly to a compact, hi-isolation wavelength 
division multiplexer (HWDM) and a method of producing the same. 

2, Description of the Related Art 

[0002] At present, wavelength division multiplexing is normally used in 
bulk-sized communications networks. In such networks, a plurality of light 
signals are multiplexed and transmitted along a single optical fiber line. Different 
optical wavelengths of the light signals are assigned to different receivers in the 
network, so multiple-to-multiple communications arrangements are made possible 
by wavelength division multiplexing. Hi-isolation wavelength division 
multiplexing refers to the ability of a network to isolate the individual signal 
wavelengths, leading to clearer signal reception. 

[0003] Referring to FIG 5, a conventional or super HWDM 70 has a plurality 
of WDMs series-connected to each other. A complex light signal having 
wavelengths ...An travels through the serially connected WDMs to separate a 
specific wavelength Xn therefrom Wavelength isolation is effectively improved 
in this way. The two series-connected WDMs are aligned and then are fused to 
form a fusion knot 71. For reliability of the fusion knot 71, the HWDM 70 is 
generally sealed into a protection sleeve (not shown). This can result in the 
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package size of the HWDM 70 being too large (normal is 100mm x 80mm^l5inni), 

and in unduly high costs. In addition, the fusion knots 71 can also cause a high 
insertion loss. Therefore, an improved HWDM that has a small package size and 
low insertion loss is desired. 

SUMMARY OF THE INVENTION 

[0004] An objection of the present invention is to provide an HWDM that has 
a small package size and low insertion loss. 

[0005] In order to achieve above object, the present invention provides an 
HWDM and a method of producing the same. The HWDM includes a WDM 
element, two receiving sleeves, two shrink sleeves, and an outer tube. The WDM 
element includes first, second, third, and fourth optical fibers. The first fiber is 
fused with the second fiber to form a first fusion region, and with the third fiber to 
form a second fusion region. The second fiber and the fourth fiber are fused to 
form a third fusion region. The receiving sleeves respectively contain the first 
fusion region and the second and third fusion regions therein. Each shrink sleeve 
is attached to a corresponding receiving sleeve. The outer tube receives the two 
receiving sleeves therein. 

[0006] Other objects, advantages and novel features of the present invention 
will be drawn from the following detailed description of a preferred embodiment 
of the present invention with attached drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG 1 is a cross-sectional view of an HWDM according to the present 
invention; 

[0008] FIG 2 is a perspective, partially disassembled view of the HWDM of 
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FIG 1; 

[0009] FIG 3 is a fiber connection schematic view of FIG 1 ; 

[0010] FIG 4 is a partially assembled view of HG 1 ; and 

[0011] FIG 5 is a schematic view of an HWDM of the prior art 

DETAILED DESCRIPTION OF THE INVENTION 

[0012] Referring to FIG 1, a hi-isolation wavelength division multiplexer 
(HWDM) 10 according to the present invention includes a WDM element 20, two 
receiving sleeves 30, 40, two shrink sleeves 50 and an outer tube 60. 

[0013] Referring also to FIGS. 2 and 3, the WDM element 20 includes a first 
optical fiber 21, a second optical fiber 22, a third optical fiber 23 and a fourth 
optical fiber 24. The first optical fiber 21 couples with front portions 22a, 23a of 
the second and third optical fibers 22, 23 to respectively form a first fusion region 
211 and a second fusion region 212. Portions of the first optical fiber 21 before, 
between, and after the fusion regions 211, 212 will be designated 21a, 21b, and 21c. 
The second optical fiber 22 extending from the first fusion region 211 further 
couples with the fourth optical fiber 24 to form a third fusion region 221. 
Portions of the second optical fiber 22 before, between, and after the fusion regions 
211, 221 will be designated 22a, 22b, and 22c. The first fusion region 21 1 is used 
to separate a single wavelength ^ from a complex optical signal having 
wavelengths X u X2 . . X traveling in the first fiber 21a. The optical signal having 
wavelength X^is transmitted to the second fusion region 212 via the first fiber 21b, 
the second fusion region 212 further separates this optical signal, the unwanted 
wavelengths near but not equal to 7^ enter the third optical fiber 23, and the 
wavelength ^ is output to the first fiber 21c. The optical signal having 
wavelengths X L ^ • • -^•1 is transmitted from the first fusion region 211 to the third 
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fusion region 221 via the second fiber 22b. The third fusion region 221 further 
separates this optical signal, the unwanted wavelength Xn is transmitted to the 
fourth optical fiber 24, and the signal having ki ,^ - -Vi is output to the second 
optical fiber 22c. 

[0014] The first receiving sleeve 30 and second receiving sleeve 40 both have 
a same cylindrical shape. The first and second receiving sleeves 30, 40 are made 
of quartz material, and respectively define a longitudinal retainer groove 31, 41 
therein. The groove 31 receives the first fusion region 211 therein, and the 
groove 41 receives the second and third fusion regions 212, 221 therein. 

[0015] Two shrink sleeves 50 are respectively drawn over the first receiving 
sleeve 30 and the second receiving sleeve 40. Each shrink sleeve 50 is made of 
plastic and defines a through hole 51 therein, the interior diameter of which is a 
little larger than the exterior diameter of the first and second receiving sleeves 30, 
40. The shrink sleeves 50 can be shrunk by heating, so that the first and second 
receiving sleeves 30, 40 can be fixed in the shrink sleeves 50 by heating. 

[0016] The outer tube 60 is made of stainless steel, and has a through hole (not 
labeled) that is larger in size than the receiving sleeves 30, 40. The receiving 
sleeves 30, 40, packaged in the shrink sleeves 50, are received into the outer tube 
60. 

[0017] A method for manufacturing the HWDM 10 comprises: 

1. Positioning front portions of the first and second optical fibers 21, 
22 parallel to one another, firing to fuse them, and stretching them to a length 
sufficient to cause a light signal with the wavelength Xn to be coupled to the first 
fiber 21b while light with the wavelengths \ lt X 2 ..X-i is coupled to the second 
fiber 22b. The first optical fiber 21 and second optical fiber 22 thus together form 
the first fusion region 211. The first fusion region 211 is then received into the 
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retainer groove 31 of the first receiving sleeve 30, and epoxy resin 52 is applied to 
either end of the receiving sleeve 30, thereby fixing the first and second optical 
fibers 21, 22 in the first receiving sleeve 30. 

2. Arraying the third optical fiber 23 and a rear portion of the first 
optical fiber 21 that extends from the receiving sleeve 30 next to each other, firing 
to fuse these two fibers 23, 21, and then stretching them to a length sufficient to 
cause the light signal with the wavelength X,, to be coupled to the first fiber 21c 
while light with the wavelengths Xt, X 2 . . is coupled to the third optical fiber 23. 
The portion of the first optical fiber 21 and the second optical fiber 22 thus 
together form the second fusion region 211. Then similarly, the fourth optical 
fiber 24 and a rear portion of the second optical fiber 22 that extends from the first 
fusion region 211 are fused, and then stretched to form the third fusion region 221 . 
Then the second and third fusion regions 212, 221 are inserted into the retainer 
groove 41 of the second receiving sleeve 40, and the retainer groove 41 is sealed as 
described in step 1. The first, second, third and fourth optical fibers 21-24 are 
thus fixed in the second receiving sleeve 40. 

3. Pulling the shrink sleeves 50 over the first and second receiving 
sleeves 30, 40. The sleeves 50 to are heated to make them shrink and become 
closely attached to the respective receiving sleeves 30, 40. The excess fiber 
lengths that extend out of the shrink sleeves 50 are cut off (in FIG 3, the fibers that 
labeled "X" are to be cut), and the ends of the shrink sleeves 50 are sealed with 
UV glue. 

4. Inserting the receiving sleeves 30, 40 wrapped in the shrink sleeves 
50 into the outer tube 60 (see FIG 4), and applying silicon glue in a space between 
the outer tube 60 and shrink sleeves 50. The resulting assembly is dried by 
heating, thereby fixing the receiving sleeves 30, 40 firmly in the outer tube 60. 

[0018] Alternatively, the manufacturing process can be to produce the first, 
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second and third fusion regions 211, 212, 221 first, and then to pack the first, 
second and third fusion regions 211, 212, 221 into the first and second receiving 
sleeves 30, 40. Another embodiment of the HWDM 10 could use a plurality of 
optical fibers to respectively form a plurality of fusion regions therein, and the 
method could then follow the steps as described above. 

[0019] Compared with the referenced prior art, in the HWDM 10 the optical 
fiber are fused with another optical fiber, and are elongated to a length sufficient to 
cause light signal with the specific wavelength to be separated. The fusion knots 
are omitted, the insertion loss is reduced, and the package size of the HWDM 10 is 
scaled down. Accordingly, production costs are reduced and optical performance 
is improved. 

[0020] It should be understood that various changes and modifications to the 
presendy preferred embodiment described herein will be apparent to those skilled 
in the art. Such changes and modifications may be made without departing from 
the spirit and scope of the present invention and without diminishing the present 
invention's advantages. Thus, it is intended that such changes and modifications 
be covered by the appended claims. 
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